This study aims to develop a structural control system based on a semi-active oil damper whose energy dissipation capacity is greatly improved by introducing an energy recovery system. This device houses an auxiliary oil tank and control valves, and recovers the vibration energy as oil strain energy in the tank and reuses it to enhance the damper stroke. Its mechanical model is expressed as a four-element model consisting of a Maxwell and a Voigt model in series. Because of the adopted decentralized algorithm, all the control equipment such as sensors and a controller can be attached to each device. This paper first describes a basic system configuration, and shows the results of dynamic loading tests on a full-scale specimen and its simulation analyses. The results of seismic response analyses using a high-rise building model are also demonstrated, and the control effect is discussed in comparison with various existing damping devices.
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2.1 
─ 1227 ─ The oil damper is a typical example of a high-performance damping device for structural control. It is well known that the mechanical characteristics of an oil damper installed in a building with a bracing frame is expressed by a Maxwell model, and the energy absorption capacity or the control effect is limited by the stiffness of the model's spring. We have proposed a highly efficient oil damper that can break through this limitation by introducing an energy recovery system. The proposed device is equipped with an auxiliary oil tank outside the main cylinder, and the oil flow between the cylinder and the tank can be controlled by control valves. Conventional oil dampers, including variable types, always change vibration energy to heat. However, the proposed device recovers the vibration energy as oil strain energy in the auxiliary tank, and reuses it at an optimum timing to enlarge the damper stroke or to improve the control efficiency. This paper presents a newly developed control system based on a semi-active oil damper with an energy recovery system. First, we explain the basic configuration of the system, and show how the energy recovery system works according Finally, we present the results of a seismic response analyses on a high-rise building model, and discuss the control effect of the proposed oil damper system compared with those of various other existing damping devices. 
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